METHOD OF PROCESSING TRAFFIC IN A MOBILE COMMUNICATION 

SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

[1] The present invention generally relates to communication systems, and 

more particularfy^ to a system and method for managing traffic in a mobile 
communication system. 

2. Descriprion of the Prior Art 

[2] In a multiplex sub-layer of a CDMA (Code Division Multiple Access) 

system, various kinds of traffic are converted into and transmitted as information having 
a physical layer SDU (Service Data Unit). When received, this information is separated 
and processed based on the kind of traffic. In the multiplex sub-layer, the type of 
multiplexing performed is based on a multiplex option determined in the course of 
contractir^ services between an MS (Mobile Station) provided with a mobile 
communication service and a BS (Base Station). Different kinds of traffic are combined 
in a predetermined way according to each of the multiplexii^ types. 

[3] Fig. 1 is a schematic block diagram showing a construaion of a related-art 
mobile communication system. This system includes an MS 10 which transmits or 



receives various kinds of traffic such as a signaling traffic, a voice traffic, a data traffic to 
or from a BS 20 through an allocated traffic path. 

[4] The BS provides the MS not onfy^ with a voice service through an MSG 
(Mobile Switchii^ Center) 30 and a PSTN (public Switched Telephone Network) 40, bxit 
also with a data service through a PDSN (Packet Data Service Node) 50 and an Ethernet. 
Here, the BS functions to multiplex the voice and data traffic transceived through the 
multiplex sub-layer (not shown) according to the corresponding multiplexing type. 

[5] F^s. 2A to 2C show types of multiplexing, and Fig. 3 show a structure of 
transmission traffic multiplexed and transmitted in a multiplex sub-layer. Referring to 
F^s. 2A to 3, the multiplex sub-layer converts and transmits received traffic into 
transmission traffic 300 accordir^ to a multiplex type predetermined by a previous 
contract. The transmission traffic includes a combination of a header 302, signaling 
traffic 304, primaiy traffic 306, and secondary traffic 308. 

[6] A block for the signaling traffic 304 (hereinafter, referred to as a "signaling 
block") is stored with the scaling traffic. A block for the prinaaiy traffic 306 
(hereinafter, referred to as a "primary block") is stored with the voice traffic. And, a 
block for the secondary traffic 308 (hereinafter, referred to as a "secondary block") is 
stored with the data traffic. For instance, in the case where the received traffic is the data 
traffic having a transmit rate of 4800 bit/ sec, which is classified into multiplex type 1, the 
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corresponding data traffic is transmitted over the primary block 306 having a size of 80 
bits without the header 302 set by any value. 

[7] There is no conventional service capable of combining the voice traffic and 
data traffic. Thus, voice service is provided by transmittii^ the signaling traffic and the 
voice traffic in that order, while data service is provided by transmittii^ the signaling 
traffic and data traffic in that order. 

[8] As mobile communications technology continues to develop, it is 
anticipated that a technique for simultaneovisly providing voice and data services, Le., an 
SVD (Simultaneoxis Voice and Data) service, will be needed so that signal processing 
procedures such as a scheme of exchangir^ signaling messages between the MS and BS 
for a corresponding SVD service can be standardized Present standards do not provide 
details or any other infonnation about combining voice traffic and data traffic or of 
allocating priority to data transmissions based on the type of traffic included in the 
transmissions. 

SUMMARY OF THE INVENTION 

[9] An objea of the present invention is to solve one or more of the above- 
mentioned problems occurring in the related art. 

[10] Another object of the present invention is to provide a system and method 
which simultaneously provides voice and data services, by assigning priorities based on 
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the type of traffic transmittal received in a communications system. 

[11] Another objea of the present invention is to provide a system and method 
of processing traffic in a mobile communication system which provides good quality 
SVD service by classifying the traffic, allocating each of the classified traffic with a 
priority optimal for a condition of the system, and performing multiplexing based on a 
mxiltiplex type using the corresponding priority. 

[12] It is another objea of the present invention to provide a system and 
method which allocates priority to data and voice traffic in a manner which ensures that 
voice traffic will be transmitted and that no deterioration in quality occurs, thereby 
ensuring that smooth voice service is provided 

[13] In order to accomplish these and other objeas and advantages, the present 
invention provides a method of processing traffic in a mobile communication system, 
including: classifying the traffic according to each kind; allocating a priority to each kind 
of the classified traffic; and when data is received, multiplexing the traffic and 
transmitting the received data according to the allocated priority. 

[14] Classifying the traffic is preferably carried out by classifying the traffic into 
a s^naling traffic, a data traffic and a voice traffic and by re-classifying each of the data 
traffic and each of the voice traffic. It is also preferred that the data traffic is classified 
into an Radio Link Protocol (RLP) control frame, an RLP new frame, and other RLP 
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frames. The RLP control frame is preferabfy classified into an RLP SYNC fi:ame, an 
RIP SYNC ACK frame, an RLP ACK frame, an RLP NAK frame and an RLP 
retransmission frame. The voice traffic is preferably classified into a friU rate voice 
traffic, a half rate voice traffic, a quarter rate voice traffic, and an e^th rate voice traffic, 
on the basis of an output rate of a vocoder. 

[15] Further, the priorities of the traffic are preferably set in order of a signaling 
traffic, an Radio Link Protocol (RLP) control fi:ame, a full rate voice traffic, a half rate 
voice traffic, an RLP new frame, a qviarter rate voice traffic, an eighth rate voice traffic, 
and other RLP frames except for the RLP control firame and the RLP new frame in 
response to a condition of a system. 

[16] Preferably, multiplexing the received traffic includes: storii^ a traffic 
having a higher priority among the received traffic in a corresponding block of a 
transmission traffic according to a preset multiplex type; checking whether or not a 
reserved block exists within the transmission traffic; if the reserved block exists, checking 
whether or not a traffic having a lower priority exists amor^ the received traffic; and if 
the lower priority of traffic exists, processing the lower priority traffic in order to have a 
size enough to be stored on the reserved block and storing the processed traffic on the 
reserved block of the transmission traffic. 



[17] Even more preferably, if the tt^er priority traffic is a signaling traffic, the 
signaling traffic is stored in a signaling block of the transmission traffic and, according to 
a kind of the lower priority traffic, a voice traffic is stored in a primary block of the 
transmission traffic after processing the voice traffic in order to have a size enough to be 
stored on the reserved block and a data traffic is stored in a secondary block of the 
transmission traffic after processing the data traffic in order to have a size enough to be 
stored on the reserved block. 

[18] Further, it is preferable that if the higher priority traffic is a data traffic, the 
data traffic is stored in a secondary block of the transmission traffic and a voice traffic, 
the lower priority traffic, is stored in a primary block of the transmission traffic after 
processing the voice traffic in order to have a size enough to be stored on the reserved 
block. 

[19] Even more preferably, the voice traffic is processed by controlling the 
output rate of the vocoder. Further, it is preferable that, if the higher priority traffic is a 
voice traffic, the voice traffic is stored in a primary block of the transmission traffic and a 
data traffic havii^ a priority lower than the voice traffic is stored in a secondary block of 
the transmission traffic after processii^ the data traffic in order to have a size enough to 
be stored on the reserved block. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[20] Fig. 1 is a schematic diagram showing a construction of a mobile 
communication system; according to the related art. 

[21] Figs. 2A to 2C show different multiplexing types; 

[22] Fig. 3 shows transmission traffic in a multiplex sub-layen 

[23] F^. 4 shows kinds and priorities of traffic according to one embodiment 
of the present invention; 

[24] Fig. 5 is a flow chart showing a traffic processing procedxire in a mobile 
communication system according to one embodiment of the present invention; 

[25] Fig. 6 is a flow chart showing a multiplexing procedure in the case that a 
traffic having a priority is a signaling traffic according to one embodiment of the present 
inventioi^ 

[26] Fig. 7 is a flow chart showit^ a multiplexing procedure in the case that a 
traffic having a priority is an RLP control information accordii^ to one embodiment of 
the present invention; 

[27] Fig. 8 is a flow chart showing a multiplexing procedure in the case that a 
traffic having a priority is a full or half rate voice traffic according to one embodiment of 
the present inventioi^ and 

7 



[28] Fig. 9 is a flow chart showii^ a mukiplexii^ procedure in the case that a 
traffic having a priority is an RLP new frame according to one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[29] Fig. 4 shows kinds and priorities of traffic according to one embodiment 
of the present invention. This traffic is classified into signaling traffic, data traffic, and 
voice traffic accordii]^ to a service option. The data traffic is classified again into RLP 
(Radio Link Protocol) control informarion, an RLP new frame as a new data traffic, and 
other RLP frames needed to be transmitted The RLP control information includes an 
RLP SYNC frame, an RLP SYNC ACK fiame, an RLP ACK frame, an RLP NAK fi^e 
and an RLP retransmission frame. 

[30] The voice traffic is classified into a full rate voice traffic, a half rate voice 
traffic, a quarter rate voice traffic, and an eighth rate voice traffic according to an output 
rate of a vocoder. If necessary, the traffic may be additionalfy- classified, or some of the 
classified traffic may be integrated into one. 

[31] The kinds of traffic classified in the aforementioned marmer preferably 
have priority in the following order: signaling traffic, RLP SYNC frame, RLP SYNC 
ACK frame, RLP ACK frame, RLP NAK frame, RLP retransmission frame, full rate 
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voice traffic, half rate voice traffic, RLP New frame, quarter-rate voice traffic, eighth rate 
voice traffic, and other RLP frames. 

[32] The priority defined above is preferably varied accordii^ a condition of the 
system. For example, when an SCH (Supplemental Channel) is allocated, voice traffic 
having any one of fuU/half/ quarter/ eighth rates as the output rate of the vocoder can be 
prior to the RLP retransmission frame, which can be transmitted through the SCH 
except for the RLP frames (SYNC, SYNC ACK, ACK, NAK) which can be transmitted 
only throt^ an FCH (Fundamental Chaimel) because the voice traffic can be 
transmitted through the SCH. Further, if it is determined that onty- the voice traffic from 
the full-rate to the quarter-rate or the output rate of the vocoder are significant traffic, 
the voice traffic having the quarter rate can be prior to the RLP new fi:ame. 

[33] A base station receivii^ traffic through a predetermined traffic path carries 
out multiplexii^ corresponding to multiplex type, which is previoiisfy^ determined based 
on the kinds and priorities of the traffic received through the multiplex sub-layer. 

[34] Taking one example for illustrative purposes, it may be assimied that traffic 
300 as in Fig. 3 is formed and transmitted in the multiplex sub-layer according to 
multiplex type 1 of Fig. 2A. In the multiplex sub-layer, when received the traffic includes 
the sig naling traffic havir^ the highest priority, the signaling traffic is transmitted after 
being stored on the signaling block. In contrast, in multiplex type 1, because the 
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signaling traffic 304 and the seconckry traffic 308 are simvJtaneonsly transmitted, onfy 
the output rate of the vocoder stored on the primaiy block is controlled 

[35] Also, in multiplex type 1, the output rate of the vocoder is 171 bits/block 
for the fuU rate, 80 bits/block for the half rate, 40 bits/block for the qxiarter rate, and 16 
bits/block for the eighth rate. Thus, accordii^ to the definition of multiplex type 1, 
when the signaling traffic 304 has the full rate (168 bits/block) or when bits allocated to 
the signaling block are all occupied, no voice traffic is transmitted because no reserved bit 
is allocated to the primaiy block. Only the signaling traffic 304 stored with the signaling 
traffic havii^ the fuU rate is transmitted together with the header 302 set by a 
predetemiined value. 

[36] However, when the s:^aling traffic 304 does not have the full rate, the 
output rate of the vocoder is determined or the half-rate, the quarter-rate, or the eighth- 
rate based on the reserved bits remaining at the primaiy block, and then the voice traffic 
is transmitted. In other words, when the signaling traffic 304 has, for example, a 7/8 rate 
(152 bits/block), reserved bits of a 1/8 rate (40 bits/block) are left on the primary block. 
As a result, the output rate of the vocoder is determined to be the e^th-rate capable of 
storing on the primary block. 

[37] When the received traffic does not include the signaling traffic havii^ the 
first priority, the voice and data traffic are transmitted after being stored on the primaty 
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block and the secondary block respeaivdy at a predetermined rate according to the 
priority of processing the traffic. For example, when the received traffic includes the 
RLP control information having the second priority next to that of the signaling traffic, 
the output rate of the vocoder of the voice traffic for storing on the remaining reserved 
bits of the primaiy block is determined according to a rate of the secondary traffic 308 on 
which the RLP control information is stored, and then the determined rate of voice 
traffic is stored on the primary block, and the RLP control information is stored on the 
secondary block and then transmitted 

[38] When the received traffic is stored with the data traffic having a priority 
lower than that of the voice traffic, the voice traffic is stored on the primary block first, 
and the corresponding data traffic is stored and transmitted on the remaining bit space of 
the secondary block according to a rate of the primary traffic 306 on which the voice 
traffic is stored 

[39] Fig. 5 is a flow chart showing steps included in a traffic processing 
procedure in a mobile communication system accordir^ to one embodiment of the 
present invention. In this procedure, the multiplex sub-layer of the BS functions to 
multiplex the scaling traffic, the data traffic or the voice traffic all of which are 
contained in the received traffic, classify the traffic into various kinds such as in F^. 4 
(S501), and allocate priority to the kinds of the classified traffic (S502). Then, when the 
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different types of traffic are received through a predetermined traffic path (S503), it is 
checked whether or not the received traffic includes the signaling traffic having the first 
priority (S504). If the received traffic includes the scaling traffic, the transmission 
traffic 300 is transmitted after beix^ formed through multiplexing of the signaling and 
voice traffic according to the corresponding multiplex type (S505) F^. 6 shows steps 
included in a procedure of multiplexing signaling and voice traffic. 

[40] If the received traffic does not include the signaling traffic, it is checked 
whether or not the traffic includes the RIP control information next to the signaling 
traffic in the priority for processing the traffic (S506). If the RLP control information is 
contained in the received traffic, the transmission traffic 300 is transmitted after being 
formed through multiplexing of the RLP control information and the voice traffic 
according to the corresponding multiplex type (S507). Fig. 7 shows steps included in a 
procedure of multiplexii^ the RIP control information and the voice traffic. 

[41] As the result of the checkii^ in step S506, if the traffic does not include 
the RIP control information, it is checked whether or not the traffic includes the voice 
traffic, which has the hill-rate or half-rate as the output rate of the vocoder, next to the 
RIP control information in the priority for processing the traffic (S508). 

[42] If the output rate of the vocoder of the voice traffic contained in the traffic 
is full-rate or half-rate, both the voice traffic having the fuU rate or the half rate and the 
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data traffic having a priority lower than that of the voice traffic except the RIP control 
information are multiplexed according to the corresponding multiplex type to form and 
transmit the transmission traffic 300 (S509). Fig. 8 shows steps included in a procedure of 
multiplexing the voice traffic having the full or half-rate and the data traffic having a 
priority lower than that of the voice traffic. 

[43] As a result of checking in step S508, if the output rate of the vocoder of 
the voice traffic contained in the traffic is not the full rate or the half rate, it is checked 
whether or not the data traffic contained in the traffic is the RLP new frame, as a new 
data traffic, having a priority next to that of the voice traffic having the full or half rate 
(S510). 

[44] If the data traffic contained in the traffic are the RLP new fi:ame, the RLP 
new frame and the voice traffic (of the quarter or eighth rate) having a priority lower than 
that of the RLP new frame are multiplexed according to the corresponding multiplex 
type to form and transmit the transmission traffic 300 (S511). F^. 9 shows steps 
included in a procedure of multiplexing the RLP new fi:ame and the voice traffic havii^ a 
priority lower than that of the RLP new frame. 

[45] As a result of checking in step S510, if the traffic do not include the RLP 
new frame, otily the voice traffic having the quarter or eighth rate as the output rate of 
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the vocoder is formed into and transmitted as the transmission traffic 300 accordii^ to 
the multiplex type (S512). 

[46] Fig. 6 is a flow chart showing steps included in a multiplexing procedure 
based on a multiplex type in the case that received traffic includes signaling traffic 
accordii^ to one embodiment of the present invention. When a s^naling traffic 
contained in the received traffic is stored on the corresponding block, the multiplex sub- 
layer checks whether or not the signaling traffic 304 has the full rate (S601). If the 
signaling traffic 304 has the full rate, the signaling traffic is stored on the signaling block, 
and then oniy the comespondii^ signaling traffic is transmitted after a predetermined 
value is set to the header 302 (S602). However, if the signaling traffic 304 does not have 
the full-rate, it is checked whether the signaling traffic 304 has a 7/8 rate (S603). 

[47] If signaling traffic 304 has a 7/8 rate, the output rate of the vocoder of the 
voice traffic contained in the received traffic is determined to a 1/8 rate which can 
occupy the remaining bit space of the primary block (S604). Then, the voice traffic 
having the 1/ 8 rate is stored on the primary block and the signaling traffic having the 7/ 8 
rate is stored on the scaling block. The stored voice and signaling traffic are then 
transmitted (S605). 

[48] As a result of the checking performed in step S603, if the signaling traffic 
304 does not have a 7/8 rate, it is checked whether or not the signaling traffic 304 has a 
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3/4 rate (S606). If the signaling traffic 304 has a 3/4 rate, the output rate of the vocoder 
of the voice traffic contained in the received traffic is determined to a 1/4 rate (S607), 
and then the voice traffic having the 1/4 rate is stored on the primary block and the 
signaling traffic having the 3/ 4 rate is stored on the signaling block The stored voice 
and signaling traffic are then transmitted (S608). 

[49] As a result of the checking performed in step S606, if the signaling traffic 
304 does not have the 3/ 4 rate but a 1/2 rate, the output rate of the vocoder of the voice 
traffic contained in the received traffic is determined to a 1/2 rate (S609). Then, the 
voice traffic having the 1/2 rate is stored on the primary block and the signaling traffic 
having the 1/2 rate is stored on the signaling block The stored voice and signaling 
traffic are then transmitted (S610). 

[50] F^. 7 is a flow chart showing steps included in a multiplexing procedure 
based on a multiplex type in the case that received traffic do not include a scaling traffic 
but RLP control information according to one embodiment of the present invention. In 
an intial step, the multiplex sub-layer checks whether or not the secondary traffic 308, on 
which RLP control information contained in the received traffic is stored, has the full 
rate (S701). If the secondary traffic 308 has the full rate, the RLP control information is 
stored on the secondary block Only the corresponding secondary traffic 308 setting a 
predetermined value to the header 302 is transmitted (S702). 

15 



[5 1] As a result of the checkii^ performed in step S702, if the secondary traffic 
308 does not have the full-rate, it is checked whether or not the secondaiy traffic 308 has 
a 7/8 rate (S703). If the secondaiy traffic 308 has a 7/8 rate, the output rate of the 
vocoder of the voice traffic contained in the received traffic is determined to a 1/8 rate 
(S704). Then, the voice traffic having the 1/ 8 rate is stored on the primary block and the 
RLP control information having the 7/8 rate is stored on the secondary block. The 
stored voice traffic and RLP control information are then transmitted (S705). 

[52] As a result of the checking performed in step S703, if the secondary traffic 
308 does not have a 7/8 rate, it is checked whether or not the secondary traffic 308 has a 
3/4 rate (S706). If the secondary traffic 308 has a 3/4 rate, the output rate of the 
vocoder of the voice traffic contained in the received traffic is determined to a 1/4 rate 
(S707). Then, the voice traffic having the 1/ 4 rate is stored on the primary block and the 
RLP control information having the 3/4 rate is stored on the secondary block. The 
stored voice traffic and RLP control information are then transmitted (S708). 

[53] As a resxik of the checking preformed in step S706, if the secondary traffic 
308 does not have the 3/ 4 rate but a 1/2 rate, the output rate of the vocoder of the voice 
traffic contained in the received traffic is determined to a 1/2 rate (S709). Then, the 
voice traffic having the 1/2 rate is stored on the primary block and the RLP control 
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information having the 1/2 rate is stored on the secondaiy block. The stored voice 
traffic and RIP control information are then transmitted (S710). 

[54] Fig. 8 is a flow chart showing steps included in a multiplexing procedure 
based on a multiplex type, in the case where received traffic do not include a signaling 
traffic and RLP control information but a voice traffic having a full or half-rate. In an 
initial step, the multiplex sub-layer checks whether or not the primary traffic 306, on 
which the voice traffic having the full or half rate contained in the received traffic is 
stored, has the full rate (S801). If the primary traffic 306 has the fiJl rate, i.e., the full rate 
as the output rate of the vocoder of the corresponding voice traffic, the voice traffic 
having the fiiU rate is stored on the primary block. Then, only the conespondir^ primary 
traffic 306 set with a predetermined value in header 302 is transmitted (S802). 

[55] As a result of the checking performed in step S801, if the primary traffic 
306 does not have the fuU rate, i.e., if the primary traffic 306 has a 1/2 rate equal to a 1/2 
rate as the output rate of the vocoder of the correspondijc^ voice traffic, it is checked 
whether or not the received traffic include a RLP new frame havir^ the next priority 
(S803). If the received traffic include the RLP new frame, the secondary traffic 308 is 
determined to a 1/2 rate (S804), the voice traffic havir^ the 1/2 rate is stored on the 
primary block, and the RLP new frame having the 1/2 rate is stored on the secondary 
block. The stored voice traffic and RLP new frame are then transmitted (S805). 
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[56] However, as a result of the checking performed in step S803, if the 
received traffic does not the RIP new frame, it is checked whether or not the received 
traffic include other RLP firames to be transmitted (S806). If the received traffic include 
other RLP frames, the secondary traffic 308 is determined to a 1/2 rate (S807), the voice 
traffic having the 1/2 rate is stored on the primary block, and the other RLP frames 
having the 1/2 rate are stored on the secondary block. The stored voice traffic and RLP 
frames are then transmitted (S808). 

[57] As a result of the checking performed in step S806, if the received traffic 
does not include other RLP frames, the voice traffic havii^ the 1/2 rate is stored on the 
primaiy block and then only the correspondir^ primary traffic is transmitted (S809). 

[58] Fig. 9 is a flow chart showing steps included in a multiplexir^ procedure 
based on the corresponding multiplex type, in the case were received traffic do not 
include a signaling traffic and RLP control information but a voice traffic having a 
quarter or eighth rate and a RLP new frame accordir^ to one embodiment of the present 
invention. In an initial step, the multiplex sub-layer checks whether or not secondary 
traffic 308 on which an RLP new frame having a higher priority has the fuU rate (S901). If 
the secondary traffic 308 has the full rate, the RLP new firame is stored on the secondary 
block and then only the corresponding secondary traffic 308 is transmitted (S902). 
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[59] However, as a result of the checking performed in step S901, if the 
secondary traffic 308 does not have the fuU-rate, it is checked whether or not the 
secondary traffic 308 has a 7/8 rate (S903). If the secondary traffic 308 has a 7/8 rate, 
the output rate of the vocoder of the voice traffic contained in the received traffic is 
determined to a 1/8 rate (S904), Then, the voice traffic having the 1/8 rate is stored on 
the primary block and the RLP new fi::ame having 7/ 8 rate is stored on the secondary 
block. The stored voice traffic and RLP new fiame are then transmitted (S905). 

[60] As a result of the checkir^ performed in step S903, if the secondary traffic 
308 does not have the 7/ 8, it is checked whether the secondary traffic 308 has a 3/4 rate 
(S906). If the secondary traffic 308 has a 3/4 rate, the output rate of the vocoder of the 
voice traffic contained in the received traffic is determined to a 1/4 rate (S907). Then, 
the voice traffic havir^ the 1/ 4 rate is stored on the primary block and the RLP new 
frame having 3/ 4 rate is stored on the secondary block The stored voice traffic and RLP 
new frame are then transmitted (S908). 

[61] As a result of the checking performed in step S906, if the secondary traffic 
308 has not a 3/4 rate but a 1/2 rate, the output rate of the vocoder of the voice traffic 
contained in the received traffic is determined to a 1/2 rate (S909). Then, the voice 
traffic havic^ the 1/ 2 rate is stored on the primary block and the RIP new frame having 
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1/2 rate is stored on the secondary block. The stored voice traffic and RLP new firame 
are then transmitted (S910). 

[62] As previously mentioned above, according to the present invention by 
classifying traffic, allocating a priority to each kind of the classified traffic, and 
perfomiii^ multiplexing according to the corresponding priority, it is possible to provide 
good quality SVD service by avoiding interruptions in transmission of a certain kind of 
traffic due to another kind of traffic. 

[63] Although one embodiment of the present invention has been described on 
the multiplexii^ procedures based on the multiplex type 1 for illustrative purposes, those 
skilled in the art will appreciate that it can be applied to other multiplex types, and that it 
is possible to make various modifications, additions and substitutions, without departing 
from the scope and spirit of the invention as disclosed in the accompanying claims. 
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